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STATIC STABILITY AND CONTROL OF CANARD CONFIGURATIONS
AT MACH NUMBERS FROM O.70 TO 2.22 - LATERAL-
DIRECTIONAL CHARACTERISTICS OF A
TRTANGULAR WING AND CANARD

By Victor L. Peterson and Gene P. Menees
SUMMARY

Results of an investigetion of the static lateral-directional
stability characteristics of a canard sirplane configuration are presented
without analysis for the Mach number range of 0.70 to 2.22. The configu-
ration consisted of a triengular wing and trisngulsr cansrd both having
an aspect ratio of 2.0, a low aspect ratlo vertical tail, and a fineness
ratio 12.5 Sears-Haack body. The hinge line of the canard was in the
extended wing chord plane, 1.21 wing mean aecrodynamlic chords ahead of the
reference center of moments. The ratio of the area of the exposed canard
panels to the total area of the wing was 6.9 percent. Data are presented
for various combinations of the canard, body, wing, and vertical tail.
These data were obtained at angles of attack from -6° to +18° at 0° and +5°
sideslip angles and at angles of attack of approximately 0° and +10° at
sideslg.p angles from -8° to +10°. The canard was set at angles from o°
to +20~.

INTRODUCTION

The possible gains that can be realized at supersonic speeds by the
use of canards rather than tail aft controls include reduced trim drag
and increased maneuverability. Because of the increased interest in these
arrengements, an extensive research program aimed at determining the static
longitudinal, lateral,;, and directional characteristics of a number of
canard configurations has been undertaken at the NACA Leborstories. This
report 1s one of a series pertaining to the program and presents without
anglysis the static lateral-directional stabllity cheracteristics from the
Ames Laboratory for ope complete conflguration and its component parts.
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both heving an aspect ratio of 2.0, a Sears-Hsack body of fineness
ratio 12.5, and a low aspect ratio vertical tell. The results for this
same configuration showing the longitudinal stabllity and control char-
acteristics have been presented in reference 1. Other phases of the
Ameg investigation are reported in references 2 through L.

KNOTATION

b wing span, £t

mean serodynsmic chord of“wlng, £t

ol

Cp  drag coefficient, dzgg

O,  1lift coefficient, Tiit

as

pitching moment
gsSé
Jection of the 0.21% point on the fuselage reference line

Cm pitching-moment coefficlent, » referred to the pro-

rolling moment

C: rolling-moment coefficient, q§b
yawing moment
Cn yawlng-moment coefficient, 50
Cy side-force coefficient, Ej;df%r—w j
Q:
c
£°1  3irrerence between rolling moment at 5° sideslip and O° sideslip
B divided by 5°, per deg
% difference between yawing moment a:!: 5° gideslip and O° sideslip
B divided by 5°, per deg :
= difference between side force at 5 sid.eslip and O° sldeslip divided
B by 5°, per deg '
M free-stream Mach number
q free-stream dynamic pressure, lb/sq_ hin il
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S wing ares formed by extending the leading and trailing edges tc the
plane of symmetry, sqg £t

a angle of attack of wing root chord, deg

B sideslip angle measured between relstive wind and verticael plane of
symmetry, deg

o] angle of deflection of the cansxd with respect to the extended wing
chord plane, positive when trailing edge is down, deg

Configurations are denoted by the following letters used in combina-
tion:

B body
c canard

v vertical tail
W wing

APPARATUS AND MODEL

Test Feclility

The experimentsl data were obtained in the Ames 6- by H-foot super-
sonic wind tunnel which is & closed-circuit variable-pressure type with
a Mach number range continuous from 0.70 to 2.22. A recent modification
involved perforaeting the test~section floor and celling snd adding a
boundary-layer removel system to enable wmiform flow to be maintained at
transonic and low supersonic speeds. At the same time injector flaps
were installed downstream of the test section to extend the upper Mach
number limit by reducing the required compresslon ratlio across the nozzle
and by better matching the weight flow characteristics of the nozzle wlth
those of the compressor.

Anglysis of the results of an extensive survey of the modified wind-

tunnel characteristics, although incomplete, is sufficiently complete to
establish the validity of the results of the present Investigation.

Description of Model and Balance

The sting-mounted model (fig. 1(a)) consisted of an aspect ratio 2.0
triangular wing, an aspect ratio 2.0 moveble triangular canard, and a low
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aspect ratio vertical tall all mounted on a fineness ratio 12.5 Sears-
Haack body. A dimensional sketch of the model is shown in figure 1(b).
The wing and vertical tail had NACA 0003-63 sections streamwise and the
constant thickness canard, detailed in figure 1(c), had beveled leading
and trailing edges. The canard, which was pivoted ebout the 0.35 canard
mean aerodynamic chord, was mounted in the extended wing chord plane
1.21l wing mean serodynamic chords ashead of the reference center of moments
(0.218). The ratio of the ares of the exposed canard panels to the total
area of the wing was 6.9 percent and the ratio of the total areas was
12.9 percent. The wing, canard, and vertical tall were of solid steel
construction to minimize aeroelastic effects. The surfaces were polished
to give a smooth surface and further treated to prevent corrosion.

The fuselage was cut off as shown in figure 1(b) to accommodate the
sting and the six~component strain-gsge balance which messured forces
and moments on the entire configursastion. The canard, wing, and vertical
tail were removable, enabling data to be taken which would permit an eval-
uation of the contribution of each of the component parts of the model
and the interference between parts.

TEST AND PROCEDURES

Range of Test Variables

For convenlence, table I is presented showing the complete range of
variables for each of the configurations tested. Data were taken at Mach
numbers of 0.70, 0.90, 1.00, 1.10, 1.30, 1.70, and 2.22 both through an
angle-of-attack range with sideslip angle constant and through an angle-
of-pldeslip range with angle of attack constant. The test Reynolds number
based on the wing mean aerodynsmic chord was 1.84 millilon at Mach numbers
of 1.00 and 1.10 and 3.68 million at all other Mach numbers. The smsller
Reynolds number at transonic speeds was necessary because of model
structural limitations.

At the relatively low Reynolds numbers at which most wind tunnels
operate, extensive regions of laminar flow can exist on models at zero
1lift. At 1lifting conditions the transition pointe on the wing, canard,
and vertical tail usually move forward, thus csusing a change in friction
drag with changing 1ift coefficient which is difficult to evaluate and,
moreover, not necessarlly representative of full scale. In order to
induce transition at fixed locations on the component parts, a 0.010-inch-
dismeter wire was placed on the wing and 0.005-inch-dlameter wires were
affixed to the canard and vertical tail in the locations shown in Pig-
ure 1(b). When the model was tested with the canard off, a 0.010-inch-
diameter wire was located on the body 4 inches Prom the nose. The wire
sizes were selected on the basis of the results of reference 5. Although
there is no conclusive evidence as to the magnitude of the form
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drag-coefficient increment contributed by the transition wlres, previous
studies have indicsted this increment to be not more than 0.0010. All
of the data presented herein are with transition fixed.

Reduction of Dsta

The data presented herein have been reduced to standerd NACA coeffi-
cient form. The rolling-moment, side-force, yawing-moment, and pitching-
moment coefficients were computed about the body axes and the 1ift and
drag coefficlents were referred to the wind axes. The yawing-moment and
pitching-moment coefficients were referred to the 0.21 point of the wing
mean serodynsmic chord. This locatlion was chosen so that the minimm
longitudinal static mergin in the range of trim 1ift coefficlents between O
and 0.6 throughout the Mach mumber range investigated was 0.03¢. Factors
which affect the accuracy of the results are discussed in the following

paragraphs.

Stream variations.- Surveys of the stream charscteristics of the

Ames 6- by 6-foot supersonic wind tunnel showed that, In the region of
the test section, essentlally no stream curvature existed along the tun-
nel center line 1n the vertical plane (pitch plane of the model) and that
the axial static-pressure varlations were usually less than £l percent of
the dynamic pressure. This static-pressure variation resulted in negli-
gible longltudinal-buoyancy corrections to the drag of this model. On
the basis of these Pindings no corrections for stream curvature or static-
pressure variation were made in the present investigation.

The results of these surveys also showed that a stresm angle existed
along the tunnel center line in the vertical plane. Similar results show-
ing a stream angle of less than :!:0.30 throughout the Mach number range
were obtalned from tests of the model mounted in a horizontal position on
the tunnel center line (B = 0°) and pitched in the vertical plane. No
data were available elther from stream surveys or model tests to determine
the latersl deviations of the stream; however, in view of the smell devia-
tions from s umiform stream messured in the vertical plane, they also are
believed to be small. Therefore, the data at 0° sideslip which were
obtained with the model mounted in the horizontal position were corrected
only for the stream angles in the pitch plane. Since the data of primary
interest at these conditions. and particularly the drag, are sensitive to
stream angle changes in the pltch plane, it was considered necessary to
make these corrections. On the other hand, the 1ift, drag, and pltching-
moment characteristics doc not vary appreclably with small sideslip angles
so that these coefficlents would be only slightly affected if smell
sideslip angles did exist.

The data at a constant sideslip angle of 5° were obtained by mounting
the model in a horizontel position on a sting bent off the tunnel center
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line and again pitching in the vertical plane. The testing at variable
sldeslip angles vwhere angle of attack was held constant was achieved by
mounting the model in s wing vertical position on 0° and 10° bent stings,
respectively. With the model mounted 1n these attitudes to obtain
lateral-directional data, results were not avallable which would permit
gtream angle corrections in elither the plitch or yaw planes to be spplied
to these deta. However, the latersl-directional charascteristics, which
are of primary interest at these test conditions, would not be appreclably
affected by the existence of small stream angles In either the pitch or
yaw planes.

Support interference.- The effects of model support interference on
the serodynamlc characterilistics were considered to consist primarily of
a change in the pressure at the base of the model. The drag data pre-
sented herein contain no base drag component since the base pressure was
measured and the drag was adjusted to correspond to that in which the base
pressure is equal to the free-stream static pressure; therefore, no
corrections were made to take into account support interference.

Tunnel-wall interference.- The effectiveness of the perforations in
the wind-tunnel test section in preventing choking snd absorbing reflected
disturbances at transonic and low supersonlc speeds has been established
experimentally. Unpublished data from the wind-tunnel calibration indi-
cate that relisble data can be obtalned throughout the Mach number range
1f certaln restrictions are imposed on the model size and astiitude. The
configurstion and methods of testing used in the present investigation
conform to these restrictions so that the data at transonic and low super-
sonic speeds are reasonably free of Interference effects. Thus, no
corrections for wall interference have been made,’

RESULTS

The results are presented in this report without analysis in order
to expedite publication. All of the experimental results are tabulated
in tables II through V. An index for these tabulated results is pre-
gsented in table I. Certain of the data are plotted in filgures 2
through 8 both at constant angles of sidesglip and constant angles of
attack.

The effect of configuration chenges on the rolling-moment, side-force,
and yewing-moment coefficients is shown In flgure 2 at constant sideslip
angles and in figures 3 and % at congtant angles of attack. The effect
of canard deflections on the lateral-directional characteristics is
shown in figure 5 at constant sideslip angles and Iin figures 6 and 7 at
constant angles of asttack. A comparison of the lateral-directional data
taken at constant sideslip angles and at constant angles of atteck shows
reasonably good agreement with a few exceptions. These exceptions can,

L
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in general, be broken into several groups; one wherein separated flow
might exist on the model and, therefore, the results could critlcally
depend on the manner in which the attitude of the model was gpproached
(e.g., see the rolling-moment results of figures 2(a) and 2(b) at

a = 10.5°). Second, in certain model attitudes off the tunnel center
line, for exsmple B = 5°, reflected waves from the tunnel side walls
could strike the vertical tall at Mach numbers of 1.3 and below and
cause discrepancies between the two sets of data. (See the results of

figure 5(d).)

As noted previously the mamner in which the two sets of data were
taken posltioned the model in different parts of the wind tunnel. Some
of the smgll differences in the data might be attributable to the differ-
ences in the type of flow that exists in the various parts of the tunnel,.
No corrections were gpplled to the data off the tunmel center line o
take into account stream irregularities.

The basic stability parameters, AC1/B, ACy/B, and ACL/B are summa-
rized in figure 8 as a function of Mach number at several angles of attack.
These results were obtained from the results taken at constant sideslip
angles in order to obtaln values for an angle of attack of 18°.

Ames Aeronautical Laboratory
Natlonal Advisory Caomnlttee for Aeronsutics
Moffett Field, Calif., Dec. 18, 1957
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TABLE I.- RANGE OF TEST VARTABLES FOR CONFIGURATIONS TESTED

@, 5, B, Tabulsted data,

Configuration deg deg deg table no.
BVWC -6 to +18{0, 9.7, 19.5 0 II(a)
BVW IT(b)
BVC 0, 9.7, 19.5 II(c)
BV 11(4)
BVWC -6 to +18|0, 9.5, 19.7 5 ITI(a)
BYW ITI(Db)
BWC 0, 9.7, 19.7 III(c)
BW IIT(4a)
BVC 0, 9.7, 19.7 TII(e)
BC 0, 10.0,19.7 IIT(f)
BV III(g)
B -8 to +10 ITi(h)
BVWC 0 0, 9.7, 19.7}-8 to +10 Iv(a)
BVW Iv(b)
BWC 0, 9.7, 19.7 v(e)
BW v(a)
BVC 0, 9.7, 19.7 Iv(e)
BC 0, 9.7, 19.7 v(r)
BV v (e)
BVWC 10.5 {0, 9.7, 19.7]-8 to +10 v(a)
BVW v(b)
BWC 0, 9.7, 19.7 V(c)
BW v(a)
BVC 10.2 10, 9.7, 19.7 v(e)
BC 0, 9.7 v(r)
BV v(g)
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TABLE IT.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT O° SIDESLIP
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TABLE IIT.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT 5° SIDESLIP
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TABLE ITT.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT

5° SIDESLIP - Continued
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TABLE ITT.- AERODYNAMIC CHARACTERTSTICS OF CONFIGURATIONS AT
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TARLE ITI.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT
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5° SIDESLIP - Continued
(e) BVC - Concluded

TABLE ITT.- AERODYNAMIC CHARACTERTSTICS OF CONFIGURATIONS AT
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TABLE ITT.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT
5° SIDESLIP - Continued

a - 19.1

BrHONDOVE AYNNNNWNY ONDVYNENA JHNKOMOOWN ONVVRNY
RO OO DOV H NOORRDEO0 FODOAOVH it oOOY
00O 0000 OOOODOO0 DODOOOOO QOOCOOUL CU0OOODOO
QQQQqQQq QQ9QqQqqQqq 9gQQQqgeQq QQQQQQQq QQQQQQQQ
Crrrver ol L T S O T B O B B
HAHONEWN NNHOVNAY FNROWYNH YOUNMOOID VYoOVNGAWAHN
A 000 dWrHOO0HD HAWHWOOdd HrddHO00O0O eiriridOGOCO
QQ9QQQ9 QQQQQlyYqy Q9aQQaeqq QYQYEQaq QQQQQQQq
OO0 00VO OVOOOO0N0 OCOOOLOOD QOOOOODODD 0OODOOLOO
LI I B I | 1610 L) L) st
Ovrid Arird®@ HAMONOHO 0000ANYO rrArHrdOY MNREGENN
00O OCO0D CODDODLD LOROOOPC DOOOODOO COOODOODO
OODOCO0O0 ODODODEO ODVOOODD CDOOOOOOD O0DDOOCOO
Q93 ]94QQ] QQQQQQqaq QQQqQQQQq qQQQLQQq QAQ]YQAQ]QQ
e n [N 1 st LI T O O S W
rY OO ApONEnrd NVEENEON ONNIYOMOY YNDDVEro
TOAVD A BREAENME MYARERNY ABOONNAHO FUTEHoUVw
QU DHATY RNVVOoONWEt RAYVEANYTY ANBBVDOoONY dMVYOaoN
qQaQ Qridy Q]qQrdd QqaQy+ry QQQQQ--y 9QqQQQ-ir
eV ONMR VONMRANEN HNYAYEY0 EOHDNEOH RVDYROO

Oril- ¥R Sb-rdOodl-¢ EQUONRNFHE VONEEAYR WDHOTM¥HO
ARRMYOE AdRMAYTOG ARNMYNEY JRREMYOD ddRNh Yoo
QqQ4aqQqq 9QQqQgQa]q QQQgQqlq QqlqQQqqq IQYQqQQQ]
DO NP UY MUV OORM ROOGAVUITVE RNVOONIRW RN NOWN
QU YONY QANVEBHAN RYNORAND JNVVORRY ORNYV-TEN
9] 944qd Q9Q9QqQv+d QQQQ9drdy 9QQQlGd+d QAIQYRQqr
OO0 DOO0 0ODUOLOD COO0O0ORN0 VONOOD0O dO00DOO0D
Qv d3Qq 0439+ qa qqrdl839n qQuriAQQeq qarNqgqag
WO HOVOY NHORWOTE VRONYOYE VAONVOMD WHORO O~
OCO O0rdH ©O00O0OrHdd QOOLOHAr ©0000Ordr 0000 HMH
(M 11 it [} 1

[=] o o [=] o

q L] L} & q

wl L L] L ]




NACA RM ASTL18

2h

TABLE TIT.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT

50 SIDESLIP - Continued

EEYYOREFBOYRREON
ReSonot-cVivArdnErv

HAVNHOWO Y rAMnO-o
VONHHETMNHARENYO

A BARATRONARCO
A DS OO O-VTACH

(g) BV

F [ QArHUe A A 000 HAHHAHHHAHAHO0000 A ANMEHO0000Q000
[QQeqaQRYQRRQRaR] QYQAQQYQQQYAGRQY QQQA]YIYQARYQQ]]Y
1 )
CONMMNAEANVYAORD NOMDDDEVVYROVMOE NRHOOOOMR@VYTMN®
VUNNNBKIC CETTANN DNTYITIYTITTRANR vwe Y TRRARARMANRR
& 149999999999990Q 8Q933Y]Q]RY]]QQ QQQQYqqelQIQQQqQ
OCoO0QOOVOVODODOO COVDDROODOV0D00 CROO0ODD0DODO00
LJ00 T T IO O O TR I B B B B | LI I N I I I I I R R I B I I T O T T R B A |
AFNOUNATOCNNROER FOYNAHNAHEUNRAEYOY FONYTTTNNHOMTAND
OHMOARL--T-YVVVON (-HEEEREEVODNINIDTYE HNKVIHHINDINNY AR
5 HOO0QOOOOOD0O0O00 0O0000OVOCRDO000 DOOCOOODOVNIDOORO
]AQQQQARAAY]IGAQ QRYIYAIQAYRQQ9Q QQqQQQqaQ4qaqQ
LI T I I I L I I I B I IO A ) LI T R O I O IO O IO I I I B | LI U T O O O O O IO B B
ANHOO AT OYTHNFA NOOH-OO-ERONUYE-NG GENARNOWIDOY YO
AEMNOOHYDMUCORVON GANTONRNAMEDNYOY OIrMrdNYVO¥E-ONY Y
k rAOO0000OUHHNANRNIN 00000V OHARRN MM COOOCOOHHANRNNNM
QAQQRQR/QQQRIQ[QAQAR] QYQQQQYQQqR]YYQAQYQ QRGQAQAQIQYYyQQAQ
1ty LI} 151
AOOVTRANTMENTNY RYTADVVVOHERNE YD OOWVOENNO RO+ BEH
NARHAAAOHINVAND TRARAAAAARUYEADY NAdOOQAOOrINANNR
% ArAMEE A Al AR Arr AN A Al RN A A OMA Al AN
99Q]QQqQRIYAQQQ] 949Q]3QQ3QGYQ]7 QaQeQUQQ]YARRQA]
MAYHrAONYONARURWE CROYTTYROYHVORHO® anovYNCHiENdYoOWVR
HQOO000OHARNYIY HrBOO00OOHAMNNNID ANOCO00O0OHRNNYDO
§ [99299999Q4Q49Q9Q ]7Q9949Q23449Q9 QQRYQQYAq4qqQqH
Q0000000000000 0 OUN0VO00NDBOO00 00OOCKHOOBDoOODD
BRI I | L DR R N I ) s v
QYA HY4QAQQQq QAN ARQARIQQY QUMK GA=QQr
h“ YHriO0ORYVDORYV® VVTHOOCUATUNDRTOD VYrNOOORTIDOONVTOR
CO00ODROUNOrFrHrA OD0O0Q0ODOOU A DO0OCO0OROTHHH
13 A 113
(=2 o
= | L 9
L2 ] [\
CONE OO0 HHOYY rROODEDACVEVMEY DVYRNAORNYVNNOGE WYTOMHOROREVOOY
CODEC VDM EETNHOR ACORADOE-AQVNITRINOR YHANRCHC OOMVNNHAR VEMANNADROENY H®
% A Ad A Al Al ] AR A AR AR AD R AERR AW RN A A A S
QQRRQQaQQRQQQQ]Q Q[IAQYQAQQQQRQQQ]Q 9RQRQQ4E]YARQA]R]QYR QQQQQ[A]’9RQQQQQ
EUTNNROADINNOEN SKEVYTRMROADVIAD® YNORDOVNRODBNHDY ONRAGKEWNRKVROR
& GWMLENNNNe Yy YYYTIRA LUBNUBBUIEYT I TN YOVLNKEDVTUNYTYETMN YOVBENK WO v ¥R
92Q2QQ999Q99949QQ 9Q99499999Q4AQQQ 9RQQYIQLRQQRA[ Qe 48QQ]RQQ733993Q9
OCQ0O00O0O0CO0V000 QOOVDOORUOOO000 ODOOODOO0000OVO00 CVODDDOOOOOQRDDO
AL L L L L T I O B B B by r bl L I I T T I I IO I IO I I B LI I I U T I I B O B B B |
NONRAOVRAVETROOO FNAVTIMONRAVCARN ORONAHENOLAHOGNY MVDINNMEPTOEW (O DW
MDVOODE-=VOVOVOOY AOPNDOBOVVVVY CORAADRODE--VOVY FAOMXOODODt-tVYO
& OOCOVO0VODODNOO0 0000000000V O00D HHOOODOOODOODOOO HHOOOOQRR0QOVO00
QQQa9eQq3QgQlqq QQ922]394]9Q9Q9  qQQ]YARQAYGYRGY IQQQAQZQIIY]IAYQR
L T I T I N T O O O O IO Y I | L O O R A B B B B A | T3 LU s Ly NI
FAtOAYARCTVEDORAE0 OVDNYT-HOREARKROIN HAROEYE-HONHMMND OEONERYHTTRRNONO
ME-NOOOWDHHOOHNNVE RENOODHNARUDANVON RODTOCNNHANVONVDNR HAEMOHNNRROD AL
ﬁ MO0 O000OHAHNINRR HOCOOOOOWHAHARANN A0CQOOC0OHARAARNN AOOO00COHAHNNRM
q9Q2QQ99Q13Q9QQ3Q99 QR]YYAYQAQYQIQQYQ] 4R[QYAAAQQQL]AYY AQ]I]RAARAYCQQRas
Ty L e L)
VORDE-NWNE HdRANTOR DQAHOVNVNHARVNOYY CRONEEVVEDAORYE OWE-TANHHNOV O DD
CORDOT-DODNAHNOD ONRANTOIVARORVET RAGOCCORNOOHNNONR FOTEIYMTNTETNODNW
8 |re000000600HANA HOOCCOOOOOHHHHN HArAHHOOHHMEHR® el dririd e i ® Q@
9QQQ9QAQQRAQR]RAT AQYQYYQYQY[RIQ]}IRZL]YIQ QQQ]QQQ]AQRIQY @Qal]R{IYAQQIQR
GONHOANNARDVUYMN ORARAARANAL-RNG OV OHAFNANHVONAE NAVVTHNON-MEHONEY
& OOCO0O00DOHHAANYW HpOO00000OAMANYY HOOOODOOOHAANYY HOOOOOOOOHNWM G
QAQYQARQQQAQRGAGY] QQAQ]RQQ9A933qQ] 999G ]RYIIYRQAQ Q4399472999999
CO00000O0O0D0000 OCOO0DOOROODO00 0000000000000 0D COODODOCCOO00Q0
LR I LI LI RN AN | 14 ) LI I I B )
v [FAHNGHANQHQQQ HQOaNHRHQQYA-RA] AQNYAYL]AYQAQq AHANGNgIdQ4QQ
ah VI O0ORYVVONTYW VYHOOONREVDNONTVD VHROQONIVNORYTON VITHOSONTODONTOD
000000 0UDCHMArAr OOBOOVOOOO A CO000VUOOONMHArY 0000000000
AR W) I N) i L1
(=] o [-] -]
= |t <] a d
o =] L] L




a5

NACA RM ASTL18

5° SIDESLIP - Concluded
(h) B

TABLE ITT.- AERODYNAMIC CHARACTERTSTICS OF CONFIGURATIONS AT
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TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT O° ANGLE
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TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT O° ANGLE
OF ATTACK - Continued
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TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT O° ANGLE
OF ATTACK - Continued
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TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT O° ANGLE

OF ATTACK -~ Continued
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TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT O° ANGLE

OF ATTACK - Continued
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TABLE IV.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT O° ANGLE
OF ATTACK - Concluded
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TABLE V.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT APPROXIMATELY
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10° ANGLE OF ATTACK - Continued

TABLE V.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT APPROXIMATELY
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TABLE V.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT APFPROXTMATELY
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TABLE V.- AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT APPROXIMATELY

10° ANGLE OF ATTACK - Continued
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(g) BV; o = 10.2°

10° ANGLE OF ATTACK - Concluded

TABLE V.~ AERODYNAMIC CHARACTERISTICS OF CONFIGURATIONS AT APPROXIMATELY
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(a) Photograph of model.

Flgure l.- Model detalls and dimenslons.
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(b) Dimensional sketch of complete model.

Figure l.- Continued.
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(c¢) Details of canard,

Figure 1l.- Concluded.
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(a) M = 0.7

Figure 2.~ The effect of confilguration changes on the lateral-directionsl
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